Effects of insulin on CO2 fixation in adipose tissue. Evidence for regulation of pyruvate transport.
Insulin was found to double the rate of incorporation of H14CO3- into protein by segments of rat epididymal adipose tissue provided the incubation medium contained a suitable energy substrate such as fructose. Overall protein synthesis was increased by insulin to a lesser extent, one-third as measured by tritiated water indicating that insulin also increased CO2 fixation into amino acids. The latter could be demonstrated only when the tissue amino acid pools were expanded by the addition of aspartate to the incubation medium. The pattern of labeling observed in the amino acids indicated that CO2 fixation occurred primarily at the pyruvate carboxylase step. Addition of pyruvate to the incubation medium also increased CO2 fixation and this effect was not additive with that of insulin, suggesting that insulin acted by increasing the availability of pyruvate to the carboxylase. No change in carboxylase activity could be measured. Mitochondria isolated from tissue exposed to insulin retained a higher capacity to fix CO2 into acid-soluble products provided they were not freeze-thawed or sonicated. Uptake of pyruvate by mitochondria incubated 1 min at 2 degrees C or 5 s at 15 degrees C was doubled by prior insulin treatment of the tissue. It is concluded that insulin increases the flux through pyruvate carboxylase in adipose tissue in part by increasing the transport of pyruvate through the inner mitochondrial membrane.